Binding of chitosan to phospholipid vesicles studied with isothermal titration calorimetry.
We thermodynamically characterize the interaction of chitosan with small liposomes and the binding and organization of the polysaccharide on the membrane of the vesicles. By means of isothermal titration calorimetry (ITC), we obtain the enthalpy variations arising from binding of the positively ionized chitosan to neutral and negatively charged liposomes. The strong electrostatic interaction of the polysaccharide with the negative charges at the membrane gives rise to highly exothermic signal until charge compensation is reached. The equilibrium constant, the interaction stoichiometry, and the molar enthalpy of binding chitosan monomers to phospholipids from the external leaflet of the vesicle membrane are obtained from the isotherm curve fitting assuming independent binding sites. The strong exothermic signal indicates that the electrostatically driven binding of chitosan to the membrane is energetically favored, leading to further stabilization of the vesicle suspension. The higher the net negative charge of the vesicles, the more pronounced the adsorption of chitosan is, leading to weaker chain organization of the adsorbed chitosan at the membrane. At the point of charge saturation, vesicle aggregation takes place and we show that this behavior does not always lead to charge reversal at the membrane. Models for the binding behavior and structural organization of chitosan are proposed based on the experimental results from ITC, ζ-potential, and dynamic light scattering.